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Replacing Dial Belts - An Approach [or two] 
by Joe Koester 

Here, Joe discusses a way to replace those flat, rubberized-fabric dial belts such as are used in the 
Zenith Robot-Dials, some Wells-Gardner sets, and many others. Ed Lyon then appends a paragraph 
discussing another approach, just in case your radio isn't accommodated by the available arings. 

I have a special place in my heart for those big 
multi-tube Zenith radios; the more tubes the better, 
the larger the big black dial the better. When you 
find these radios the tuning capacitor and dial 
pointer usually don't work, the old fabric-covered 
drive belt is either missing, broken, or 
permanently stuck in the last position it was left in. 
In my earlier days of radio collecting I sought 
those metal drawers with the small envelopes (see 
Fig. 1) containing new-old-stock drive belts. Both 
General Cement and JFD made them, and they 
came in metal boxes with drawer-fronts, typically 
in an assortment of about 100 envelopes. After 
acquiring three or four of these drawers and 
installing a few of these stiff belts I soon 
discovered that these new-old-stock drive belts 
were nearly as old as the originals and were about 
in the same condition. Those few that I got to 
work frequently failed after some serious dial 
turning. What to do? 

I visited a packing company in a Baltimore suburb, 

taking about five different Zenith chassis into their 
conference room and carefully placing them on 
their conference room table (they were very 
accommodating and understanding) which I had 
covered with a sleeping bag. They brought forth a 
sample of their "0" rings and I found ones to hook 
the drive shafts to tuning capacitors and motor 
drives to shafts. These things worked perfectly. 
There is enough give in them to fit several 
different radios with one size, and with a handful 
of different sizes you can get any number of radios 
working. I can't say enough about these 
replacements, other than they are very reasonable. 

The belts I have used with great success are called 
Buna-N 0-Rings, and the sizes that worked best 
for my Zeniths and other radios are shown on page 
3. Buna-N is a synthetic rubber that seems to be 
of a good medium hardness. Very soft 0-rings 
tend to be springy, resulting in knob backlash 
when tuning the radio. This is aggravating, and 
usually drives repair-persons away from 0-rings 
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O-ring Model Application 

I 44 1938 Zenith motor drive 
(motor pulley to drive shaft) 

153 1938 Zenith motor drive 
(drive shaft to tuning cap) 

154 Various other models 

155 Various 

altogether. These Buna-N units, on the other hand, 
seem to work fine. Lubricate the tuning bearings, 
and these kinds of problems often go away. 

And the Second Approach 
Ed Lyon 

Another replacement method is to roll your own. 
A way to do this is to use fabric and rubber plies 
just as they did in 1938. You will need some 
silicone caulk for the rubber, and some fabric 
mesh like cheesecloth, but made of nylon, dacron, 

or fiberglass. Then consult the General Cement or 
JFD section of an old Al!ied or Lafayette Catalog, 
or read the envelopes in that red JFD drawer some 
fast-talking ham got you to buy. This will tell you 
the length of the belt you need. Then calculate the 
diameter of the circle this length would fit around 

as a circumference. (Just divide the length by pi 
[3.14].) Get a handy wood-lathe operator of your 
acquaintance to make you a dowel of that 

diameter, about four inches long. Have him bore a 
quarter-inch hole down the center of the dowel, 
while he's at it. Jam a quarter-inch diameter rod 

(or old bolt with the head cut off) into the hole. It 

These belts will stretch a small amount to ensure 
a good fit, and will fit many different radios. If 
your radio has a high-friction tuning gear system 
you may get a little knob springiness, making fine 
frequency changes a little tough. You may find 

these 0-rings available in your area, or you can 
contact the following supplier: 

Phelps Industrial Products 

6300 Washington Blvd. 
Baltimore, MD 21227-5397 
1-800-796-SEAL 
1-410-796-222 
Fax- 1-410-796-1277 

should be a tight fit. Chuck the rod into a drill and 
clamp the drill to the bench, or use a drill press. 
Wrap a layer of waxed paper around the dowel, 
holding it in place with two rubber bands near the 

edges of the 4-inch dowel. Spread a thin layer of 

black silicone caulk (1 use Dow Corning 742) on 
the waxed paper and wrap a 2-inch-wide strip of 
the cheesecloth over the silicone. Add more 
silicone as necessary, the objective being to make 

a four-ply 2-inch-wide belt. Finish by cutting off 
the excess cheesecloth and smoothing a last layer 

of silicone over the whole mess. After it cures ( it 
takes a day or so), turn the drill chuck by hand and 

hold a razor knife against the belt, slitting it into 

belts of the proper width. This method makes 
several belts at once. One to use, some to give to 

your friends. These belts do not stretch at all, but 

have good rubbery grip on the pulleys. 
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BOOK REVIEW: 

Machine Age to Jet Age III 

by Geoff Shearer 
I recently bought Radiomania's latest edition 

of Machine Age and I wanted to give our 
readers a glimpse of what to expect. This third 

and latest version of Mark Stein's pictorial 
price guide is in many ways his finest product. 

True, it doesn't have all those nice color 
pictures that volume Il had, but it puts 12 
radios to each page and doesn't have the big 
gaps between manufacturers. 

The book begins like the other two; with 
descriptions of pricing guidelines and 
valuations. All the radios are in black and 
white except for the cover photos. This 

edition, as Mark points out, covers more 
radios in the 1959-1962 time era than did his 

earlier editions. This volume also covers more 
obscure manufacturers than I have seen in any 
publication to date. A page was given to 
"Ace", several pages to "Acratone", a mention 
of "Aero", "Arlington", etc. You get the 

picture, and I'm not even done with the radios 
starting with "A." The non-photo pictures 
(those taken from ads) are sharper and clearer 

ilezr„ Machine 4e 
To lei Age In = 

193b .19e 

than their counterparts in the second edition. 

One thing I was particularly impressed with 
was all the manufacturers names are in the 
original format for the company. I never 
heard of "Oriole" radio, much less a logo with 

the bird. Pretty neat stuff (how did he DO 
that?). I have used these books a lot to identify 

sets with no model numbers. Mark is getting 
better and better at correctly identifying sets 
and this volume lists tube complements and 
numbers of bands, in addition to the normal 
pricing guide. 

I highly recommend this book for the 

collector. It is an excellent companion for the 

first two volumes in radio identification. And 
guess what; he's already working on book 

four. I loved the dedication in the front of this 
volume; "For my girls, Chloe and Isabel. For 

tolerating all of those dirty old radios in our 
home, and for not pulling off the knobs. For 
your love and patience I thank you." I hope 

Becky appreciates my junk too. 

This book will be available at a heavily 
discounted price at MAARC meetings. We 

believe we will be selling it at about $20 a 
copy, which is five or more bucks lower than 
available from other booksellers. Geoff will 
be marketing the book for MAARC along with 
his bargains in capacitors. 
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El Alamein — Before and After 
by Ed Lyon 

In Volume IV (page 603) of Winston Churchill's famous memoir of World War II, he called the battle of 

el Alamein the "Allied hinge of fate" in that before the duel with Rommel at el Alamein the British had 
never won any battles in the war, and that after it, they never lost any. Allied veterans of battles like 

Arnhem might quibble with the latter-half of this statement, but it's interesting to consider the abrupt 

change in German fortunes in the war once el Alamein got underway — and why. 

tlor Great Britain, once the war really started in 
September 1939, connections with their far-

flung empire became critical. Since much of that 
empire lay on other sides of the Atlantic and 

Indian Oceans, the sea lanes of commerce across 
the Atlantic and through the Suez Canal were key 
to the continuation of vital supply lines to Britain. 

It is for this reason that Germany placed great 
importance on the blockage of these lanes. The 
Atlantic became the hunting grounds of Doenitz's 
U-boat wolf packs, while control of the 
Mediterranean (and the Suez Canal) required 

elimination of major British bases in northern 
Africa, Gibraltar, Malta, and the Near East 
Protectorates. Certainly having Italy as an Axis 

partner should have been helpful in this German 

effort, and keeping Greece and Turkey either 
neutral or pro-German would be quite useful, as 
well. 

America had not yet entered the war, but the 

European belligerents all tried to curry favors with 
the US, the British trying to get more in the way of 
military equipment, and the Germans trying to 
keep us away from the fight, altogether. Here, 

Roosevelt leaned strongly on Britain's side, while 
some of the military leaders in America were not 
so sure what side they should favor. They admired 

the apparent efficiency of the Wehrmacht but 
showed concern about the bizarre practice on the 

part of German generals to suck up to Hitler, 
competing fiercely for his attention and favor. One 
such US military leader, Col. B. F. Fellers, former 
assistant to MacArthur, was assigned to the 
embassy at Cairo, Egypt, as military attaché in the 
autumn of 1940. Fellers was anxious to learn all 
he could about actual warfare, and was pleased 

with his assignment, right in the heart of potential 

battlefields in northern Africa, yet safe in the US 

embassy in a modern city, Cairo. When he asked 
for an embassy radio transmitter for use in 

communicating with Washington, he was told he 

should rely on the Egyptian Post Office's radio 
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facilities, and he was given his copy of the Black 

Code for encrypting his messages. 

The Black Code was a 1930s-era military code 
which used superencipherment. This means that 

after the letter-substitution decryption of the 

enciphered message is done, the result is a series 
of gibberish words, which themselves are codes 
for real words. This practice was very common in 
diplomatic communications, as it prevented easy 
guesswork deciphering of messages. Cyclic 

repetition of trial letter substitutions were often the 
first step in decryption, as the code clerk looked 

for strings of real words resulting from the 
substitutions. But with superencipherment, the 

results were strings of gibberish, even when the 

actual cipher key had been guessed. 

But, in August 1941, an Italian messenger working 
for the US embassy in Rome had broken into the 
ambassador's safe and surreptitiously removed 
and photographed the Black Code book, replacing 
it carefully, so that no one suspected anything was 
awry. The messenger was actually in the employ 
of Count Galeazzo Ciano, Italian Foreign Minister 
(analogous to our Secretary of State), who was far 

more clever than the Germans gave him credit for. 
He carefully rationed information from intercepted 

and deciphered American diplomatic message 

traffic to von Ribbentrop, his German counterpart. 
He was also aware that the Germans had broken 
the Italian codes, and were reading everything he 
transmitted to his own government, so he sent only 

that which he wanted them to read, committing his 
real secrets to hand-carried notes written with a 
true one-time pad code. By December 1941, 
Ciano had passed so much deciphered American 

diplomatic message traffic to the Germans that 
they recognized some of the messages as having 
come from signals they, too, had intercepted and 

partially deciphered. Ciano was forced to give the 
code book to the German Funkaufklárungsdienst 
(radio reconnaissance service), who thereafter read 
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American traffic clearly. Exactly why American 
diplomatic radio message traffic continued to use a 

code as primitive as the Black Code must be 
ascribed to ignorance on the part of the State 
Department. For over five years the Navy had 
been using the Vernam cipher method, in which a 
random-text key stream is combined with the clear 

text, resulting in a random cipher stream. The new 
five-hole paper tape method of message and key 
stream manipulation made the method fully 
automated, requiring only the operator's 

synchronization of the key and message tapes in 

an electric tape-reader machine. On the down side 

was the need for large volumes of key tapes, since 
they could be used but once, to maintain security. 
Every message sent to anybody consumed 
everybody's key tape. Fig. 1 shows how the 
Vernam system worked. While completely secure, 
the system is suited only for limited-size networks 
because of this key volume problem. A wartime 
effort by the Army to improve it resulted in the use 

of two dissimilar- length loops of key tapes. One 
was used to encrypt the second, and the total 

length of nearly-random key stream that this 
process yielded would be equal to the product of 
the two loop lengths. Two loops of 30- and 35-
foot lengths would combine to yield the equivalent 

of over 1000 feet of key stream. This process 
made the system less secure, but was used in 
limited nets by Army and Navy, but not by State. 
There, the Black Code reigned. 

Colonel Fellers spent several days each week 
touring the battlefields as a non-belligerent, and, 
after December 1941, he was confined to 

interviewing commanders on the British side of 

the north African campaign. But he was very 
prolific with his messages to Military Intelligence, 

Washington, DC. In these messages he explained 

what the British commanders were trying to do, 
what their immediate plans were, how they fared 
in terms of munitions, fuel, water, and provisions, 
and what their shortcomings were. The Brits were 
eager to explain their situation to Fellers, since 

they hoped his communicating it to military 
intelligence in Washington might pry loose 

additional lend-lease weapons from the USA. 

Fellers took copious notes in the field, flew back 
to Cairo, and worked with the embassy code clerk 
in encrypting the information. Fellers would 

rewrite the messages in code, using the Black code 
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book. The clerk would then encipher the coded 

message, using a form of Vigenère tableau (see 
Fig. 2) having a key which changed each month. 

Fellers would then take the message, typed on the 
Egyptian Postal Telegraph form, to the radiogram 
office in Cairo, where it was transmitted to 

Washington that night. The usual practice was to 
try the transmission on their 2.77 MHz and 5.1 
MHz frequencies, and if that should fail, the 

signals would be rerouted via Daventry, England. 

In Munich, and farther north in Hamburg, 

wullenweber operators trained their beams on 
Cairo and listened on banks of Kw.E.a receivers 
for the message traffic, recording it both on 

magnetic paper tape and on inked tape. The 
Funkaufklárungsdienst had learned that at night 
the 5-MHz Cairo signal often skipped over 
Munich and could be caught by the Hamburg 

intercept station about 700 km farther north, which 
is why both stations cooperated in the intercepts. 
All of Fellers' messages were intercepted by the 

Germans, decoded immediately, and were in 
Rommel's hands often before they had been read 
in Washington. 

But even with full information about the British 
battle plans Rommel couldn't operate without fuel 
and provisions, and the British forces on the island 
of Malta stood in his way of getting unhindered 
supplies of these vitals. The British realized this, 
as they, too, had been reading German message 
traffic, ever since breaking the major German 
coding technique, the Enigma machine. The 
Luftwaffe had started a buildup of bombing 

capability within range of Malta, and were 

planning a massive strike against that bastion so 
their convoys could move toward Rommel. In an 

effort to counter this German capability for air 
strikes against Malta, the British planned a careful 

airborne commando attack against seven German 
airfields in north Africa and one on Crete. At the 
same time, other German airfields would be 
bombed and strafed from the air, while a British 
convoy carrying vital supplies to Malta would race 

to that island and complete the massive resupply 
needed to assure British army viability in northern 
Africa. 

All these critical plans were dutifully written out 

by Fellers, encrypted, and radioed to Washington 

by Egyptian Post on June 11, 1942. At Ft. Myer, 

the message was clearly received by night-shift 
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Army clerks, it was deciphered, and delivered to 
the Secretary Stimson's office and to General 
Marshall. In Berlin, General Jodl was already 

discussing it with Adolph Hitler, who immediately 
called Rommel and Kesselring, warning them of 

the impending attacks. 

Extra troops and weapons were posted at all the 
German airfields except two, where the code 

clerks had gotten behind in their work and had 
stacked the orders in with other unread message 
traffic. Kesselring also ordered the British convoy 
bombed from the air. When the British airdrop 
took place the paratroopers were immediately 
killed or captured, except at the two unwarned 
airfields, where the commandos destroyed about 
32 aircraft. The German air attack against the 

convoy was devastating, and the stragglers turned 

back to Cairo. Malta was now in worse shape than 
before, and Auchinleck, the British commander in 
Africa, despaired. Rommel augmented the intelli-
gence he had gleaned from the Fellers intercepts 

with his own tactical Funkauficlárungs company 
who had begun intercepting British clear-text 
tactical communications on the battlefield. 

Rommel's forces drove the British back into 
Egypt, and the German capture of Tobruk signaled 
a probable utter defeat of British forces in Africa, 

except for two devastating losses on Rommel's 
side. One was the accidental collision between a 

desperate British armored thrust and Rommel's 
Funkaufideirungs company, complete with its com-

mander, Capt. Alfred Seebiihm. In this skirmish, 
Seebilm was killed, and the complete log of 

intercepts was captured by the British. This 
enabled them to correct their battlefield commun-
ications security breach, thereafter denying tactical 

information to Rommel. They also realized that 
some of the messages (sent from Berlin) in the log 
were exact quotes from Fellers' messages, since 
the Brits were also intercepting Fellers' mail. This 
confirmed that Fellers had been informing the 

Germans of all the British war plans in Africa. 

And this led to the most critical loss to Rommel: 
the temporary recall of Fellers to Washington as a 

result of "... routine Army security updates for his 

message traffic." Army signals security forces had 
also quite easily broken the American Black Code, 
and had persuaded State to install a better military 
code, the M-138 strip cipher. An example of a 

strip-cipher is shown in Fig. 3. Fellers' replace-
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ment began using the new cipher by mid-July, and 
from this point onward, Rommel was cut off from 
all noteworthy intelligence on British forces and 

their plans. 

With their forces confined to the area behind el 
Alamein, the British 8th Army began to 
reprovision themselves, this time in secret. After a 

few trial stabs forward at Rommel, catching him 
by surprise each time, Auchinleck went over to the 
offensive, and Rommel began to assume a 
defensive posture. The British build-up continued, 
and with it came a full-scale fake radio network, 
sending poorly encrypted meaningless messages 

all over the Sahara. Rommel's new Funkauf-
kleirungs company was at a loss to understand this 
confusion, and Rommel had to resort to aerial 
reconnaissance instead of radio intercepts. But 
here, the British selectively permitted the 

overflights to take place, allowing German aerial 
photography where they had well camouflaged 

their forces, and denying (through aggressive 
intercept) overflights where camouflage was 

difficult. 

When, on October 23, 1942, Montgomery and 
Auchinleck started the main counterattack, 

opening with over 900 cannon and howitzers, 
Rommel's forces were taken by complete surprise. 

Rommel was, in fact, on a rest furlough in 
Germany, and had to rush back as his army was 
reeling back westward across the desert. Nothing 
could save the German army this time. By the 
time they had reached Tripoli they were scattered 
remnants, with no remaining armor. They dashed 

across the Mediterranean to Sicily and Italy and 
never again set foot in Africa. 

Rommel's initial instructions from Hitler, to take 
northern Africa and the Suez as step one, then to 
link up with von Paulus and his forces calculated 

to be streaming down from the Ukraine, and then 
to take India and make the final link with Japanese 

forces in Burma and Siam, now seemed to 
Rommel to be ludicrous in view of the utter failure 

of Hitler to keep him provisioned, even at "step 
one," when he had the British boxed in at el 
Alamein. Rommel never again trusted Hitler, and 

his disdain for Hitler's often silly military orders 
became quite apparent to all in Hitler's company. 
That his opinionated nature was tolerated by the 
inner circle can be explained by the unabashed 
adulation of Rommel by the entire German pop-
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ulation. Rommel's faith in radio reconnaissance 
was shaken after its utter failure at el Alamein, but 
over the next two years he acquired renewed trust 
in the art of signals intercept and deciphering. 

In early June 1944, though, as he commanded the 
west defenses of Germany, Rommel received large 
volumes of message intercepts indicating an 
enormous invasion force seemingly directed 
toward Pas de Calais. This confused him, as he 
had been receiving regular intelligence all spring 
indicating an impending invasion at Normandy. 
Hitler chose to believe in Calais, and the sudden 
flurry of Allied radio traffic in the first few days of 
June seemed to indicate Hitler was right, to the 
disappointment of Rommel. On June 6th coastal 
Seetakt radars showed a large mass of targets 
wending their way across the channel near Pas de 

Ke 

Clear 
Text 

Calais, as well. While the Germans saw these 
targets as a slow-moving mass it was actually a 
fleet of Liberators and Lancasters flying in 
racetrack courses which moved slowly 
southeastward, spewing radar-reflecting chaff 
(called window by the Brits), so that the aggregate 
radar picture was a massive cluster of reflecting 
objects moving at ship-speed across the Channel. 

These indicators, conflicting sharply with his 
military logic, persuaded Rommel to stand pat 
near Paris, rather than rush Guderian's tanks either 
to Calais or Normandy. When the invasion had 
succeeded, and the Allied bridgehead was seen to 
be unstoppable, he realized he had been tricked 
again by faulty radio reconnaissance — and his 
realization came too late for remedies, just like at 
el Alamein. 
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"Adding" the above two teletype tapes consists of non-carry column-by-column binary addition in 
which "marks" are shown as holes in the tape and spaces are the absence of holes. Adding two 
marks or two spaces yields a space, while a mark plus a space yields a mark. The sum would be: 
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Reverse conversion, or deciphering, is easy. Use the same addition rules to add the cipher-text 
characters to the key-text characters. Try it. 

Figure 1. A truly unbreakable cipher developed by Vernam, and used by our Navy in the war, used a 
completely random key made of a punched paper tape and combined its text, through binary addition, 
with that of the clear text, the result being random and unbreakable. The main shortcoming was the 
enormous volume of key text needed for any major network. For limited communications nets, though, 
its security is absolute. The Manhattan Project used it exclusively. 
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Clear-text S ENDHOWI TZER SHELLS 

Clear» 
A 

D 
E 

a d e h 
ABCDEFGH I JKL 

C D 
D E 
El F 

G 
H 

N 
o 

S 

U 
V 

X 
Y 

FG 
G H 

DEFG 
EFG• H 
F GH I 
Gi.H •i. I •i. JiKi. 

H I J K LM 
JIKI LM •N 
K L  
LM 

HI JKLMN 

MNO  • • .. 
NOP 

I•J•K•LMNO •P 
H  I JKLMN 
I•JK ' L•M•NO P 
JKLMNOPQR 
KLMNOP 
LMNOP 
MN •OPQRS 

O PIQ 

S 
TUVW.XYZABCDEFGH I JKLMNO 

STU 
T U V 

  P' 

olp 

RS T 

u Y 
TUVWXYZ 
UVWXYZ A 

TUVWXYZ AB 
TUVWXYZ ABC 
• V•  WXYZ • A• BCD 

ST UVW 
• T UV 
TUVW 

V' X 

XYZABCDE 
W X Y Z Al BI cID 1. EF 
X Y Z A B.0 
YZABCD 

WXYZABCD 
VWXYZABC 
XYZABCD 

BI. 
WXYZABCDEF 

V W XY Z A B C,D 
' W '. '. ''• '''' 

D E 

DEFG 
E• FGH 

EFGH 
FGH I 

EFGH I J 
H 

G H I 
I ! J !K 
JK 
K•L M N 

EFGH I JKLMNO 
FGH I J• K• LMNOP 

S TUVW 
TUVWX 

X Y Z A B 
Y Z.A.B C 
ZABCDEFG 

D 
ol El FlGl Hl. I J• K 
E F 

L MN P • R 
GH I JKLMNOPQ 
H• I J• KLMNOPQRST 

✓ WXYZABCDEFGH I JKLMNOPQRSTU 
WXYZAB C DEFGH • I J K LMN OP Q RSTUV 
XYZ ABCDEFGH I JKLM    • • 1 I 

Y• ZABCD •E• F HI JKLMNO 
Z ABCDEFGH I JKLMNOP 

N!0! P 
• • 

S 

RS T UVW .   • 
TI UI Vi W• X 

TUVWXY 

Figure 2. Typical Vigenère tableau of a 26-letter (English) alphabet, with the keyword "BALTIMORE" 

repeated as necessary above the clear-text message. Each clear-text letter is chosen, in turn, from the 
"Clear" line, and the keyword letter immediately above it shows in which line, A through Z (line 

identifiers are shown shaded), the cipher-text letter is found. For instance, to encrypt the phrase, "...send 

howitzer shells," one would pick the first clear-text letter, S, and look above it at the first key-word 

letter, B. The correct cipher-text letter to send would be found in the same tableau column as the clear-

text letter, but on line B. That is the cipher-text letter, T. This is repeated for each clear-text letter, 

ignoring spaces between words. The resulting cipher-text for the above phrase would be: TEYWP 

AKZXA ECLPQ ZCW.., etc. , after grouping it into five- letter groups, simply for transmission 

convenience. It becomes clear that the keyword should not be overly short, because then the encryption 

uses only a few lines. American diplomatic use of this tableau used inadequately protected keywords, but 

added superencipherment, in which each clear-text word had a code equivalent used in its place. 

"Howitzer" might become "abletramit" before using the tableau. State Department clerks got lazy, 

though, and if the codeword for "quote" was "denfly," then they would use "Un-denfly" for "unquote," 

rather than look it up. 

Decryption of an enciphered message used the same tableau with the same keyword. Each as-received 
ciphered letter is found in the body of the table, on the line indicated by each keyword letter in turn, and 

the corresponding clear-text letter is found at the top of that column. Interestingly, when, Ovaltine tried 

to offer a simplified Vigenère tableau as a handy code system for listeners to "Little Orphan Annie," 

concerned War Department censors asked them to use simple substitution methods instead, which led to 

the famous code ring offered for a nickel plus two inner seals from containers of Ovaltine. 
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Figure 3. A 22-column strip-cipher. Each numbered vertical strip may be shuffled to a different column 
position according to an agreed secret plan (here, the plan is simple: put them in ascending order), and 
then the strips are moved up or down so that the clear-text message (in this case, "NOWISTHE-

TIMEFORALLGOOD") is spelled out along some particular row (shown shaded). The encrypted text 
then is read out along any other convenient row, usually put into five- letter groups with pauses between 
groups. For example, if the operator used the row marked #, he would send: PDUGJ BUFFH KSTLY 

ZUUJD PT... etc. The M-138 strip cipher used 100 strips, each having an unique alphabet order, 30 
strips at a time. The strip selection and order was changed daily, and the operator's choice of cipher-text 
row was changed randomly with every six groups transmitted. 

The German Funkaufklarungsdienst never mastered the breaking of this method of encryption as long as 
the strip-order arrangement was changed often. Only when excessive volumes of traffic using the same 
key setting occurred did they gain success in breaking the system. This was possible because of the 

standardized format used in military message composition, always a problem in the art of ciphers. Here, 
also, radio direction-finding could often locate the sender, and with the military penchant for uniform 

formats, the sender's name could be located on the message, yielding a glimpse into its decipherment. 

FOR THE RECORD 
The October MAARC meeting was upstaged by the 3 October club picnic held at Arcadia Fairgrounds, 
Arcadia, MD. The weather was perfect, the swap-meet was very active, and the auction was HUGE. We 

counted about 160 attendees, with about 70 tail-gaters. Total income for the club from this meet was 
about $ 100 after paying off the costs of the meet (donation to the fire company and costs of the porta-
potties). In addition, we gained three new members at the picnic. 
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Special Guest at MAARC Picnic 
in Ed Lyon 

At major radio meets like our annual picnic, our Radioactivity meet in June, the AWA meet in September, 
the Elgin meet, etc., many unusual radios change hands by design. That is, many collectors work out 

swaps, purchases, and loans of special radio equipment, with delivery arranged to be at the meet. This 
sort of planning is to be encouraged, as it is generally always better than mail or UPS delivery, and it 
gives buyer and seller a chance of really getting to know one another. It works best for those fragile, rare, 

or expensive sets that need handling with utmost care. 

Well, at the recent MAARC picnic (October 3rd), Jim Wilson took delivery of his Crosley "Grand Old 

Lady." This way everyone who attended had a chance to see her. She was shown in the September Radio 
Age issue, but was far more striking in person. Now, Jim has done a little research, and has found that 

Crosley had several papier maché display figures, a pair od dancers, a baseball-playing lad, and a little 

girl tuning a radio, as shown here. 

Jim is interested in finding any of the other display characters, to accompany his "Grand Old Lady." 

PAPER MACHE DISPLAYS 

Put Human Interest In Your Windows 

MAKE your windows attractive and interesting 
enough to bring people into your store. To 

help you do this the display department at the fac-
tory are working constantly. The four display 
figures pictured on this page are calculated to add 
that touch of human interest to your window which 

The Maori reg ° "4  will take it out of the mediocre and give it novelty 

hAhle 

Get I I otg A Few rointer• From the Dig 
Leaguee—tte. 20-3 

and distinction. These 
figures are life-like and 
are constructed of pa-
pier mache. They are 
hand-colored and are 
unusually attractive. 
Designed to attract the 
eye, they cannot fail to 
he a great source of in-
terest. Get in touch 
with your distributor! 

The Ohl Lady—No. 'tn.: 

liaby Tunen In—No. 20-4 
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THE DOUBLEDAY-HILL ELECTRIC CO. 

BROADCASTING STATIONS 
by Ed Lyon 

Just a couple of months after pioneer commercial 
station KDKA commenced broadcasting in East 

Pittsburgh, PA, a second Pittsburgh broadcaster 
got underway across town. That was Doubleday-
Hill Electric Company's station KQV. (This 

probably prompts a question: How did two "K" 
callsigns get assigned to a single eastern town? In 
fact, these were the only two K-calls in the east, 
until much later, when Westinghouse moved 
KYW from Chicago to Philadelphia.) 

Doubleday-Hill (D-H) was licensed to operate 
KQV in early 1921, using a 50-watt transmitter 

built by D-H, themselves, but within two years had 
replaced that transmitter with a 250-watt unit. 
With good foresight, the engineers who designed 

this station put the transmitter and the studio in 
two separate rooms, a step which kept the artists 
fairly well isolated from the noise, sparks, and 
frantic activities of the technicians working the 

transmitter. In the studio were two separated 
perlbrming sets, one in each of two diagonally 
opposite corners. One corner, dubbed "The 

Ensemble Corner," had a reasonably good piano 
by Stieff (the Baltimore firm), a second piano by 

Stieff, Welte, and Mignon which had built-in 
microphones for recording or broadcasting 
purposes, and a reed organ. There was sufficient 
room to fit in a couple violinists, as well. The 

floor was carpeted, and the walls and ceiling here 
were covered with a thick felt padding to reduce 

the acoustic glare. In fact, from a picture of the 
room, it appears that it could have been too dead, 

and might have benefited from a little wall 
exposure. But, then, this was monaural AM radio, 
and the presence of even a little bit of 
reverberation was very bothersome to the critical 
listener, just as the absence of reverberation was 
bothersome to the musician (with his/her binaural 

ears) trying to perform in an absolutely dead 
studio. 

In the other corner of the studio was a separate 
area for broadcasting announcements and recorded 
music. All that was needed here was a record 

cabinet, a table, and a phonograph which played 
into a low microphone. Later ( in 1926) KQV 
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engineers would electrify the phonograph, 
eliminating this microphone, while retaining the 
announcer's mike and the table. Meanwhile, in 
the engineering space, occupying a separate room 

altogether, was the rack-mounted 250-watt 

transmitter built by the D-H engineers, and a table 
bearing a Grebe CR-9 receiver, several line 

amplifiers to couple the microphones to the 
transmitter, and a Magnavox loudspeaker. The 
receiver was used to tune in other stations' 

announcements, to get time signals from NAA, 
Arlington, and rarely to listen- in on KQV's own 
signals. A telephone allowed the engineers to talk 

to studio personnel and to listeners who might call 

in. Regularly scheduled broadcasting ran an hour 
per day, plus another hour every other day. 

Contrast this rather nice setup with the low-
budget station run by D-H in Washington, DC. 
Here was station WMU, running at 100 watts, and 

crowded into a single room, doubling as a studio 
and control room. The studio portion housed 

chairs, an upright piano, and a horn loudspeaker 
(another Magnavox), plus a phonograph. The 
engineers were crowded behind the piano, where a 

wall cabinet housed the transmitter and receiver. 
WMU operated only one hour per day in 1924, 
from 4:30 to 5:30 p.m., with a special live artist's 

program from 8:00 to 9:00 p.m. on Thursdays. 
Sporadic Sunday offerings were broadcast, as 
well. Until 1926, neither station ran commercials, 
except to announce that "... it was Doubleday- Hill 

Electric who brought you this fine program." 

Pittsburgh's KQV is still on the air, having gone 
through many cycles of programming theme 

changes since 1921, as have all AM stations. 
Washington's WMU disappeared many years ago. 

JD() t/i3 LE DAY-FI ILL 
T.' ELECTRIC CO. 
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This is what station KQV looked like in 1919, while it was being worked by DHE engineers, a 
couple years before licensing was applied for. 

MAARC YOUR CALENDAR 

Sun., Nov. 21 

Sun., Dec. 19 

Sun., Jan. 16 

Sun., Feb. 20 

Sun., Mar. 19 

Sun., Apr. 16 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 

gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 

gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 

gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting at New Hope Seventh-Day Adventist Church 
gymnasium, Burtonsville, MD.; 2:00 p.m. 

MAARC monthly meeting in Northern Virginia!! Watch for details. 

BIG AUCTION OF RADIOS IN RICHMOND, INDIANA, NOV. 20th, 

1999 - Breadboard, Cathedrals, Crystal Sets, etc. 
Send an e-mail to rdroller@aol.com to get a listing of the radios, radio parts, and radio repair equipment 
from the estate of Lionel Haid, late MAARC member from Richmond, IN. Richmond is off Interstate 70. 
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ç<13 CLANNIFIIEW 
Ads free of charge to MAARC members. 

Please, one ad per member per month, limited 
to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads 
to editors, whose addresses are on page 2. Usual deadline 
for receipt of ads is the 10th of the preceding month. 
No phoned-in ads, please, but e-mail is welcomed. 

SALE: Many of your old time radio shows are 

available on tape cassettes. You select the shows 
you want and purchase them by the hour. Fast, 

friendly service. Send for our catalog listing over 
5700 shows arranged by category and title; only 
$2.00 postage and handling. Erstwhile Radio, PO 
Box 2284, Peabody, MA 01960. 

WANTED: We need the radio chassis and speaker 

for a Stewart Warner console, model II R 1264 A, 
or chassis # R 126. Mr. & Mrs. L. M. Page 
4138 North Hwy. 41, Mullins, Sc 29574-9359 
843-464-6887. Pagehaven@aol.com. 

FOR SALE: Galena crystal radios and parts to 

build your own. Len Gardner, 458 Two Mile 
Creek Road, Tonawanda, NY 14150. 

SERVICES OFFERED: Professional restorations 
for all antique table radios, consoles, cathedrals, 
tombstones, battery sets, and communication 
receivers. Cornplete overhauls. Lacquer sprayed 
hand-rubbed cabinet refinishing. Reasonable rates. 
Free estimates. UPS/USPS/FEDEX shipments 
accepted. All work guaranteed. Bob Eslinger, 
Antique Radio Restoration and Repair, 20 Gary 

School Road, Pomfret Center, CT 06259. Hours: 
9 a.m. - 5 p.m., Tues.-Saturday. Telephone/fax 
(860) 928-2628. E-mail: radiodoc@neca.com. 

Visit us in CT or on the World Wide Web at 
www.neca.com/radiodoc 

SALE or TRADE: 25 miscellaneous tubes, mostly 
new in cartons: eight CV 2325 valves (G), two 
Sylvania 5933, two RCA JAN-6146W, two 

Marconi .1 AN-CB0P-4021. One each of the 

following: Marconi UX22, 544 JAN-CAHG-
5R4WGY, Amperex 6252/AX9910, 165L7 WG, 

NR 74 Admiralty Patt valve, Raytheon JAN-

6146W, 4313C CV 75 ( Holland), GE JAN 6442, 
Amperex JAN-7609 (USA), JAN-CRC-2BP1, A.P. 

W1301 NR 74. Sold or traded as one lot for best 
reasonable offer including shipping/handling. Cash 

deal in US funds. Interested in trade for men's 
pocket watches such as Walthan, Elgin, Hamilton, 
etc. (Working not important but must be 
complete.) Or, other trades? Ernest D. M. Yeaw, 
1128 Hwy. 6, RR #3, Tatamagouche, Nova 

Scotia, Canada BOK 1VO, (902) 657-2554. 

FOR SALE: Westinghouse, WR-8 (rare) 
Grandfather Clock Radio ( 1931), wood deco, right 

side dial/knobs/switch. Upper front clock face, top 
speaker 9 tubes, AC. This is a very rare radio, the 

cabinet is in rough shape; some of the veneer has 
lifted and the bottom was water logged; however it 
is restorable and has all the components. Too 

heavy and bulky to ship, must be a pick-up. 
Measurements are: 5 ft. high, 10 inches by 12 
inches. Sales price reduced to $ 150.00 because of 

condition. RCA Master Voltohmyst WV-98A, $30; 
Eico flyback xfmr and yoke tester, Model 944, 
w/manual and leads, $30; Most-Often-Needed 
Television Service Information manuals for 1951, 
1954, 1958, by Beitman (all three for $20); 
Simpson 260 VOMeter $40; Heath signal tracer, 

IF- 12, $40; Superior Instruments tube checker, 
Model TW-11 (wood case), no manual, roll chart 

OK, $45; Tektronix oscilloscope, 561-A ( leads, no 
manual), $60.00; Sencor "Mighty Mite" tube 
checker TC-162, $40. All items plus postage. 

Stephen L. Bonino, 107 Georgetown Road, 

Glassboro, New Jersey 08028; 856-881-0244. 
email: slbongerols.com 

FOR SALE/TRADE: NOS in original military 

packaging 2C39A, marked Collins Radio Company 
on package; Guild roll-top desk hi-fi, cabinet in 

nice shape, works but could use capacitor work, 

B/O or trade? NOS mil-surplus round meters 

100uA, $4.00. Michael Crain, 3 Hillside Ave., 

Harveys Lake, PA 18618; (570) 639-2794. 
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MORE ADS 

INFO NEEDED: Recently picked up an old 

radio, about 1928, American Bosch, model 38, 

and I'm wondering where I can download a 

schematic for it? Thanks. George Rutkay 

Brampton, Ont., Canada; glr@interlog.com 

SALE by non-member: 1948 Wilcox-Gay 
Recordio console radio/phono/recorder Model 
7E44 in good condition. $ 100 OBO. Deanna 
Echols, Ft. Washington, MD. (301) 203-4434. 

WANTED: Chassis and speaker for Sparton 15 
radio. Will buy entire radio, if necessary. Ken 
Frankenberry, 410 Sadler street, Point Marion, 
PA 15474; 724-725-5776. 

SERVICES WANTED: Looking for recom-
mendation of qualified and competent service 
person adept at repairing vintage and collectable 
turntables. Referrals convenient to the Baltimore 

area preferred. Steven Hanzlik, 3514 Moultree 
Place, Baltimore, MD 21236; (410) 882-8009. 

SERVICES: Round GLASS dial covers. Send 
escutcheon - will mount clear glass dome. $25 for 

diameters up to 5", $30 up to 8". Perfect replace-
ment for clock crystals, too! Domi Sanchez, 902 
Orange Drive, Silver Spring, MD 20901; days 
(202) 736-3876. E-mail: radiodomi@aol.com  

FREE TO GOOD HOME: Several attractive 

console radios. Must pick up in Montgomery 
County, MD. Owned by Rodger Nye. Call or 
write Brian Belanger, address on page 2. 

SALE: Heathkit AJ-53 hi-fi 4-tube AM tuner, 
brown crackle metal cabinet, mint condition, $25; 
"Trio" Model 350G 7-tube AM-FM tuner by 
American Trading Co., less cabinet and speakers, 

otherwise mint, $35; Heathkit AA-32 stereo hi-fi 

5-tube amplifier, brown crackle metal cabinet, mint 

condition, $35; Pioneer SA-301 stereo hi-fi 
amplifier, silver-finish metal cabinet, $35; Sanyo 

DCX-2300K IC solid-state AM-FM receiver in 

walnut-finish wood cabinet, $45. All above 
untested; all in US funds, shipping included. 

Ernest D. M. Yeaw, 1128 Hwy 6, RR 3, 

Tatamagouche, Nova Scotia, Canada BOK 1VO; 
(902) 657-2554. 

SALE: Fada Model 20, 7-tube set, VG condition, 
$85; Bristol Super-C horn speaker, works, $50; 
Radiola AG814 loop (barrel-shaped) antenna, 
$100; Autocrat small 4-tube cathedral radio, VG 

condition, $85; Philco 42-PT7, $20; Emerson 535, 
$20; AK33 with tubes, $80; Emerson 440 curved-

front radio, $65; Zenith 7H920, $40; RCA 65X2, 
$20. All above plus shipping/handling. Wally 

Worth, 2 West Elm Avenue, Wollaston, MA 
02170; 617-479-4512. 

WANTED: Schematics/info for RCA Radiola 66, 

RCA 110K, Belmont 777, Crosley 5M3, Emerson 
508, Emerson 640, Delco R1152, G.E. 535, and 
Zenith 6G05. I will pay postage. Jerry Rarden, 
WJMO Radio, 1801 Rockville Pike, Rockville, 
MD 20852. FAX: 301-770-3541. 
[Hey, Jerry, read MAARC's offer on page 21 

WANTED: 1930s factory-issued brochures/cat-
alogs/service material from Arvin, Fada, 
Silvertone, American Bosch, Stromberg-Carlson, 
and others. Also looking for deluxe table or 
console radios from 1934-38. What do you have? 

Mark Oppat, 253 Blanche Street, Plymouth, MI 
48170; (734) 455-4169. 1VIoppat@juno.com. 

WANTED: Radio knobs, one or a thousand; 
paying top prices. Write to: John DeLoria, 101 
Doverbrook Road, Chicopee, MA 01022. 

WANTED: Zenith Trans-oceanic brown military 
radio R520/URR . Also Zenith universal portable 

radios. Buy or trade.. Lets Talk. John Filippelli, 
7950 Tamoshanter, Glen Burnie, MD 21061 
email: tea380@aol.com. 
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See page 12's story of the Doubleday-Hill radio stations. 

Be sure to see page 13 in this issue of Radio Age. 

Want to buy an AK 60 in a Kiel Table? How about a dozen or so horn speakers, or a nice Farrand 
cone speaker? Or, if your taste runs to cathedral sets, how about a Kennedy 72 or a Clarion AC85? 

These and a hundred or more radios and boxes of radio parts, some new and some pulled from sets, 

will be sold at auction on the 20fil of November, 1999. See page 13 for the location and instructions 
as to how to get a full listing of the auction items. 

Mid-Atlantic Antique Radio Club 
c/o Barry Zimmerman 

5825 Woodwinds Circle 
Frederick, MD 21703-7579 

111111111111181181111111111111111111111181111118111111111111111111184118111111 
Bruce Shetrone 2000-12 

1817 Cremen Rd 
Pasadena MD 21122-3304 

Bulk Rate Mail 
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